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STATE OF ILLINOIS :-30000
DEPARTMENT OF NUCLEAR SAFETY 3
1035 OUTER PARK DRIVE
SPRINGFIELD, ILLINOIS 62704
Hm Edgar -+ 217-785-9900 Thomas W, Ortciger
Clovernor 217-782-6133 (TDD) Director
EPARugior;sRacwdscu_
Wi
June 4, 1996

Ms. Verneta Simon
On-Scene Coordinator
U.S. EPA Region 5

77 West Jackson Boulevard
Chicago, IL 60604-3590

Dear Ms. Simon:

This is in response to your letter of June 2, 1996 relative to the identification of
ARARs for the Lindsay Light IT Site in Chicago. In August 1995, Kerr-McGee
provided this Department additional information concerning the former use of the 316
East Illinois Street facility. Based on that information, our licensing staff determined
that the radioactive material is byproduct material as defined in Section 11(e)2 of the
Atomic Energy Act.

Given that the contaminant of concern is byproduct material, just like the West
Chicago Residential Areas Superfund Site, we suggest that the list of ARARs used for
that site would be appropriate for Lindsay Light II as well. That list of ARARs
appears in the Final Criteria for Superfund Removal Actions at the Residential Areas
Site. This is a November 19, 1993 memo from Regional Administrator Adamkus. A
copy is attached for your reference.

Thank you for consulting with us in your development of ARARs.

Sincerely,

Richard Allen, Manager

Office of Environmental Safety
RA:mm
enc.
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1L Dept. of -
Nuclearsafeg,
Director's Otfie .
REPLY TOTHE ATTENTCNCE,
DATE: November 19, 1993
RE: U.S. EPA's Final Criteria for Superfund Removal Actions
at the Kerr-McGee Residential Areas Site, West Chicago,
Illinois
FROM: valdas V. Adamkus
Regional Administrator
TO: Addressees

Please find attached a copy of the Final Criteria for Superfund
Removal Actions at the Kerr-McGee Residential Areas Site. U.S. EPA
will be conducting a public meeting on December 9, 1993, to present
the final criteria to the general public. My staff will provide
you with details on the public meeting in a separate mailing. 1If
you have any questions concerning the criteria, please feel free to
¢ontact me or Rebecca Frey, Remedial Project Manager, at (312) 886~

4760.
Valdas V/. Adamkus
Addressees

Scott Palmer
Sen. Doris Karpiel
Rep. Tom Johnson
Dave Engel

Don Foster

Joe Karaganis
Steven Lakics
Francis Lyons
Tom Ortciger
Dave Ed

Bill Seith

Ray Hansen

Y
"+ Pnnted on Recycled Paper
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ACTION CRITERIA
FOR SUPERFUND REMOVAL ACTIONS
AT THE KERR-McGEE RESIDENTIAL AREAS SITE
WEST CHICAGO, ILLINOIS

Prepared by
U.S. EPA Region 5

November 1993
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It is the intent of the U.S. EPA to address the contamination problems at the
Residential Areas by removal actians wherever practicable. Removal accions
generally provide rore .ixn@q;iate protectian n do lang-term remedial
actions, and are consistefit with the movement i#*#he Superfund program co
accelerate site cleamps.

U.s. EPA’'s actions under Superfurd will be limited to those properties where
the contamination is attributed to process wastes (thorium mill tailings) fram
the factory site. When naturally occurring radicactive materials not
associated with process wastes cause U.S. EPA's action criteria to be
exceeded, any corrective actions will have to take place through a separate
mechanism, because Superfund generally does not give U.S. EPA the authority to
rvearediate threats from naturally occurring substances.

This document cantains the criteria that U.S, EPA will use to designate
properties for removal actions and to verify that cleamup to levels protective
of huran health and the envirament has been achieved. The U.S. EPA dées noc
have standardized criteria for removal actians of this type. Consequently,
site-specific criteria have been developed by the U.S. EPA in consultation
with the IDNS for use at the Residential Areas. The criteria specified in
this document will be used during three separate phases of the cleamup actian:
the discovery phase, the characterization phase, and the verification phase.
Each of these phases and the criteria for each are described in detail later
in this document. This document also contains release criteria for releasing
equipment fram work sites for unrestricted use.

Applicable or Ralevant and Appropriate Requirements

Under Superfund, long-termm remedial actions must attain Federal and more
stringent State "applicable or relevant and appropriate requirements® (ARARs)
during and at the campletion of the remedial action. Removal actions (such as
the type planned at the Residential Areas) must attain ARARs to the extent
practicable. Therefore, U.S. EPA relied upon Federal and State ARARs to the

. extent practicable to establish the criteria in this doqument.

*Applicable requirements® are clearup standards or other environmental
protection requiremencs that specifically apply to the substances or
activities at the site. In other words, an applicable requirement is one that
a private party would have to carply with by law if the same action was being
taken apart from Superfund authority.

If a requirement is not applicable, it still may be relevant and appropriate.
"Relevant and appropriate requirements® are those cleamp standards that
address problems or situations sufficiently similar to those at the Superfurd
site that their use is well suited to the particular site. A relevant and
appropriate requirement must be both relevant to the conditions at the site
and appropriate for use at the site, given the circumstances.

If a Federal or State requirement is neither applicable nor relevant and
appropriate (and thus not an ARAR), it still may be useful to U.S. EPA when
determining the necessary level of cleamyp for protection of humn health and
the environment. Such "to-be-considered® material (TBCs) can include

US0832409
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requlations contain fhg NMuclear Regulatory. Comission's standards fcr
protection against radiation, and contain &fi' "ALARA" approach. They ares
not applicable or relevant and appropriate to the Residential Areas, out
U.S. EFPA considers portians to be TBCs.

.S, Mucle = a . 2 aide 8.37 - This
requlatory guide contains, among other things, a discussion of the NRC's
"ALARA" apprcach. The regulatory guide is not a pramlgated regulacizn,
and thus cannot be an ARAR, ut U,.S. EPA cansiders a portion of the
guide to be a TEC.

) Miclea amissig equlal Quide B6 - This
regulatory guide contains, among other things, decontamination guides
for the release of equipment for unrestricted use. The regulatory guide
is not a pranulgated regulation, and thus cannot be an ARAR, buc U.S.
EPA considers a portion of the quide to be a TEC.

The Action Critexia

The remainder of this document describes the different phases of the cleamp
action, the specific Federal and State requirements that U.S. EPA considers to
be ARARs or TBCS, and the resulting action criteria for each phase of the

clearmup action.

The firsc phase of the cleanp action is the discovery phase. During this
phase, properties in and around the City of West Chicago will be surveyed and
sampled to discover and designate those that require cleamup. If a property
- clearly exceeds the discovery criteria, and if it is clear that the exceedance
is due to thorium mill tailings from the factory site, the property will be
designated for removal action. If it is not clear whether a property exceeds
the discovery criteria (i.e., borderline results), or if it is not clear
whether exceedance of the criteria is due to thorium mill tailings, then
further investigation will be needed before a decision can be made to
designate that property for respanse action. Such properties will move into
the characterization phase.

Because the dbjective of both discovery and characrerization is the same
(i.e., to find contaminated properties), the action criteria during these two

phases are identical. Properties deemed not to exceed the action criteria
mﬁngeitherdiaoove:yoxdmcterintimwinbeemludedfmﬁm

consideration.

Due to the nature of the radiclogical contamination at the Residential Areas,

survey efforts during the discovery phase will consist of measuring and/or
sampling the following four parameters: outdoor soil concentratian, outdoor

US0832411
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cXTa exposure rate, indoor gasra exposure rate and indoor radon/thcren air
corcenrratimn, .

The privaxy criterion that will be usad to designate a property for resporse
aczion is outdoor soil concentration. The other three parameters (outdoor
caTa exposure rate, indocr carma exposure rate and indoor radm/thorern: air
corcentraticn) will be uvsed as indicators or "finding tools® to help locate
conzxrirated areas; elevated readings for any of these three parameters alcne
gererally will not trigger a clearap action unless cambined with soil sarpling
daca that exceeds the soil cancentracion criterion and confirms the presence
cf thorium mill tailings.

The U.S. EPA has taken a conservative approach with the discovery and
craracterization criteria in order to minimize the chances of not discovering
properties where contamination actually is present. As a result, the
discovery criteria may be more stringent than the verification criteria (e.g.,
for cutdoor soil concentrations, the results will not be averaged over 100
square meters during discovery and characterization, but averaging over 100 ot
may be conducted during the verification phase).

For indoor radmn/thoron, the necessity for expeditiocus surveillance argques for U
reasurements on a shorter time frame than the amual average (or equivalent)
associared with the wording of the relevant and appropriate requirewent. In

order to not wxuly delay assessments, discovery and characterization

L
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of chorium mill an the peoperty. For these reasons, an elevated
reading of indoor radon/thoxron will not trigger a cleamp action unless
carbined with soil dntat.lm:gmeeth;chesoilmmmtenm
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decontaminated to the following limits prior to tarmiration of the
license: :
A% T .m ,
"Concentrations of radiomuclides in soil above background
concentratians for total radium, averaged cver areas 100 square
meters, shall not exceed:

A) 5 picocuries per gram of dry soil, averaged over the first 15
centimeters below the surface; ard

B) 1S picocuries per gram of dry soil, averaged over layers of 15
centimeters thicikness more than 15 centimeters below the surface."

The State requirements in Section 332.150(b) of the Illinois
Administrative Code were hased an the federal standards in 40 CFR
192.12(a). When the federal standards in 40 CFR 192 were developed over
a decade ago, the 5 picocuries per gram (pCi/g) standard was a health
based standard, but the 15 pCi/g standard for subsurface soil was
technology based, reflecting instrument limitations in locating
subsurface deposits. The 15 pCi/g limit is not a heaith-based standard,
and should not be applied to situations in which a health-based standard
te, or to situations that differ substantively frum thcse

is
for which it was derived.

The 15 pCi/g limit was developed as a practical measurement tool for use
in locating discrete caches of high activity tailings (typically 300-
1000 pCi/g) that were deposited in subsurface locations at mill sites or
at rearby properties. The subsurface soil standard in 40 CFR 192 was
originally proposed as 5 pCi/g. The final standard was changed, not
because the health basis was relaxed, but rather in order to reduce the
cost to DOE of locating buried tailings - under the assumption that this
would result in essentially the same degree of cleamup at the DOE sites
as originally preposed under the S pCi/g criterion. The use of a 1S
pCi/g subsurface criterin allowed the DOE to use field measurerents
rather than laboratory analysis to detexmine when buried tailings had
been detected. It is anly apprupriate for use as a cost-effective tool
to locate radicactive waste in situvations where ctntaminated subsurface
materials are of high activity and are not expected to be significantly
admixed with clean soil. The 15 pCl/g subsurface criterion was not
developed for situations where significant quantities of moderate or low
activity materials are involved, such as at the Residential Areas site.
Therefore, the 15 pCi/g subsurface criterion is not appropriate for use
at the Residential Areas site, and thus is not an ARAR. The S pCi/g
standard, o the other hard, was developed as a health-hased standard
and is appropriate for use at the Regsidential Areas site.

Although the soil concentration stardard in the regulation is written in
texms of an average over an area of 100 square meters, areal averaging
characterization. This

will not be conducted during discovery amd .
approach is omservative and should minimize the chances of not

identifying contamination during the discovery and characterization

US0832413
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Because the background gamma standard will be used extensively as a
“finding tool* and not as a strict criterian, exposure rates ray be
measured at varying heights from the grourd surface (typically, 0 ta 1
meter), depending on*ttection sensitivit#esy practicality, and cther
corditions encountered in the field.

Therefore,

The Discovery and Characterization Criterion for outdoor gamma
exposure rate will be the statistical exceedance of background
based upon the Illinois Administrative Code, Section

332.150) (2).

Indooy Gammg Expogure Rates

The only promulgated standard that specifically deals with indoor gamma
exposure rate is 40 CFR 192.12(b) (2), which states that the cbjective of
remedial action shall be that

"In any occupied or habitable building--...The level of gamma
radiation shall not exceed the background level by more than 20
microroentgens per hour."

Gamma ray exposure to 20 microrventgens per hour for a substantial
portion of the year cauld result in an anmual dose exceeding 100
millirem, due solely to external exposure to ganma rays.
Recamendations by eminent bodies of radiation scientists, and
regulations ard policies of federal agencies such as the Nuclear
Regulatory Camission and the Department of Energy, are to limit doses
to members of the general public to less than 100 millirem per year,
including both external exposure (from gamma rays) and internal 2
{fram inhalation and ingestion). In addition, NRC's regulations at 10
CFR 20, DOE QOrder 5400.S and NRC Regulatory Guide 8.37 contain an
"ALARA" (As Low As Reascnably Achievable) approach, which sets forth an
dbjective to attain dose levels as far below the dose limits as
practicable. Morecver, EPA believes that individual sources of
contamination should be kept to a small fraction of the primary limit of
100 millirem per year, and generally sets anmuai dose standaids below a
cauple of teng of millivems.

As a result of the above considerations, 40 CFR 192.12(b) (2) is not
appropriate for use at the Residential Areas site, and thus is not an
ARAR,

Although meant to apply to outdoor situations, the gamma exposure rate
standard found at Section 332.150(b) (2) of the Illincis Administrative
Code is a TBC for indoor gammma exposure rate, since the intent is to
limit public exposure to site-related radicactive materials, and since
periads of occupancy are higher indoors than cutdoors.

US0832415
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As with cutdoor gamma exposure rate, nooml backgyound valuves for indoor
garra exposure rate will fall within a range and in a fairly predictarle
statiscical pactemrn; backaround is not a single value and must be
treated statistically. In addicion, differenc huilding materials (such
as bricks, concrete blocks and granite hearths) that contain naturally
occusring radiological materials could cause elevared irdoor garra
readings that are unrelated to thorium mill tailings. For these
reasas, U.S. EPA will use measurements of indoor gamma exposure rate as
a *finding tool® to locate contaminated areas that may be below or
alongside the foundations of buildings. Elevated indoor gamma readings
alone generally will not trigger a clearup action unless carbined with
soil sarpling data that exceeds the soil concentration criterion and
confirre the presence of thorium mill tailings.

Therefore,

The Discovery and Charactarization Criteriom for indoor gamma
wposure rate will be the statistical excesdance of hackground,
based vpen the I1linois Adainistrative Code, Sectiom

332.150 () (2).
As with outdoor gamma exposure rate, a statistical method will be w
applied to both establish background and what is distinctly above
e Cgrnm,

US0832416
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alangside the foundation of a building. However, because of ¢:fferent
ralf lives in the thoron decay series, and depending on the location of
the tailings, not evpry, contaminated propg,;j?y,will show elevated levels
of thoron. S

Due to the need for expeditious surveillance, measurements during the
discovery and characterization phases will occur over a shorter time
frame than the anrmal average (or equivalent) associated with the
wording of the relevant and appropriate requirement. In order to not
unduly delay assessmrents, discovery and characterization measurament
periods may be on the order of 2 days to 3 months. Since weather,
seasons and hame usage all influence indoor radon/thoron levels, these
shorter measurements may not fully characterize the amrmal average but
should be adequate to serve as "finding tools.®

As with cutdoor and indcor gamma exposure rate, there is a natural
variability in the range of indoor radon/thoron decay product
concentrations. Sare areas of West Chicago, as in other parts of the
country, may have naturally high levels of indoor radon that are totally
unrelated to thorium mill tailings. For these reasons, U.S. EPA will
use measurements of indoor radon/thoron decay product concentrations as
a "finding tool® to help locate contaminated areas that may be below or
alongside the fourdations of buildings. Elevated indoor radm/thoren
decay product readings alone will not trigger a cleamp action unless
cambined with soil sanpling data that exceeds the soil concentration

criterion and confinmg the presence of thorium mill tailings.
Therefore,

The Discovery and Characterization Criterion for indoor radon/
thoren decay product concentrations is 0.02 WL carbined radom and
thnzmdau)ypmducts (including background) based wpm 40 CFR
192.12 () (1) .

If a property exceeds this criterion due to naturally-occurring radon.
ard there is no other indication of thorium mill tailings on the
pmi:erty, the picperty will not be remediated as part of this Superfund
action.

Zha low As Resscmably Achigvable® (ALARA)

As discussed above, NRC's regulations at 10 CFR 20, DOE Ovder S400.5 and
NRC Regulatary Guide 8.37 all contain an ALARA approach which sets forth
the cbjective to attain dose levels as far below the dose limits as
practicable. These requirements are TBCS for the removal actions at the
Residential Areas.

In addition, Sectiom 340.1000(h) of the Illinois Adwinistrative Code is
a TBC for the removal actions at the Residential Areas. Section
340.1000(b), which applies to "licensees and registrants,® states,

US0832417
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*In addition to cawplying with the requirements set forth in this
Part, every reascnable effort should be made to mairtain radiacion
exposures, and releases of radicactive materials in effluents =3
wnrestricted areas, as low as is reasorably achisvatle. The tem
‘as low as is reasarably achievable' means as lcw as is rsascnacly
achievable taking into accaunt the state of techreclogy, and che
economics of improvements in relation to berefits ts the public
kealth ard safety, and other societal and socioceconamic
consideracions, and in relation to the utilization of ionizing
radiation in the public interest.®

The NRC regulations at 10 CFR 20 contain similar language.

As a result, during discovery and characterization, the following ATARA
acproach will be used for the Residential Areas site:

Evary reascnabls effart should be made to maintain radiation
eponzes, and the amount of radicactive materials in unrestricted
areas, to levels that are as low as is reasonably achievable.

VERIFICATION PHASE
Once a property has been designated for a removal action, the success of the
gperacion nust be verified during and at the campletion of the removal action.
During the verification phase, properties will be surveyed and sanpled to
ensure that cleamp to levels protective of hsmn health and the enviromment
has been achieved.

As indicated below, sane of the verification criteria will be applied during
and immediately following the remowal action, with surveys and samples
collected before the open excavation is backfilled with clean meterial. Same
of the verification cxiceria will be applied later, with surveys and sanples
collected after the excavation is backfilled.

The criteria to be used during the verification phase are as follows:
o QGrbeoos Salll, Orearalsgelany -

avereged over axeas up to 100 square msters, in any 15 centimeter
depth based ypon Section 332.150(0) of the Illinois Administrative
Cods.

Sapples for cutdoor soil concentrations will be collected befare
backfilling

US0832418
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Qutdoor Gamma Exposure Rates

During cleamp of a property, as during the discovery and
characterization phase$, outdoor gamm expbéiire rates will be used as a
"finding tool" to help determine where additiaral excavaticn may be
needed. The main criterian to determine when excavation can czase,
hcwever, is the cutdoor soil concentration criterion.

However, Section 332.150(b) (2) of the Illinois Administrative Code
(which requires that, prior to termmination of the license, the licersed
site be decontaminated so that "The level of garma radiation measured at
a distance of 100 centimeters fram the surface shall not exceed
background”) is relevant to the Residential Areas, and is appropriate
for application at the campletion of a cleamup action at a property.

Therefore,

The Verification Criterion for this parameter will be cutdoor
gamma exposure rates that do not statistically exxceed background
at a distance of 100 centimeters fram the surface, based upon the
Illinoig Administrative Code, Sectian 332.150(b) (2).

Outdoor gamma exposure rate surveys to verify that this criterion has
been met will be conducted after backfilling. A statistical mechod will
be applied to both establigh background ard what is distinctly above

bhackground.

For properties that require clearup and that were fourd,

discovery and characterization, to have elevated levels of indocr gamma
exposure rate due to thorium mill tailings contamination on the
property, indoor gamma exposure rate surveys will be used during the
Clearup actim as a "finding tool® to help detemine if additional

excavation is necessary.

The Verification Criterian for this parameter will be indoor gamma
eposure rates that do not statistically exeed background based
upon the Illinods Administrative Code, Section 332.170(c).

For properties that require cleamp, but for which no elevated indcor
gamma readings were famnd during discovery and characterization, indoor
gamma surveys will not be conducted during the verification phase.

For properties that require cleamp and that were found, during
i and characterization, to have elevated levels of indoor

discovery

radan/thoron decay product concentrations due to thorium mill tailings
contamination on the property, additional surveys will be conducted at
the campletion of the cleamup action to determine if the following
verification criterion has been met: .

US0832419
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In any ocoupled or habitable building, the cbjective of remedial
acticn shall be, and reasaorable effort shall be made to achieve,
an amual sverage (or equivalent) oambined radon and thoron decay
product concentration (including background) not to exceed 0.02
W. In any case, the cambined radon and thoren decay product

ocncentration (including background) shall not exceed 0.03 WL.
(Based an 40 CFR 192.12() (1).)

For properties that require clearap, but far which no elevated indoor
radon/thoron decay product concentrations due to thorium mill tailings
were fourd during discovery and characterization, indoor radon/choron
testing will not be required during the verificatian phase.

L *Aa low As Resscnably Achievable® (ATARA)
In addition to meeting the verificatioa critevia described above, the
following ALARA approach will be used during cleamup acticons:

BEvexy reascmable effort should be mads to maintain radiation
oposuxes, and the anount of radicective saterials in unrestricted
areas, to levels that are as low as is reascmably achievable.

In addition to the above criteria for discovery, characterization and
verification, it will be necessary throughout the project to release equipment
trom work gites and it may be necessary to assess whecher materials or
surfaces are suitable for unrestricted use. Requirements for such situations

are famd in the INlinois Administrative Code, Section 340, Appendix C(a);
these are relevant ard appropriate for use at the Residential

requirerents
Areas. Similar requirements also are foud in the U.S. Nuclear
Canmmission‘s Regulatory Guide 1.86, Table 1; these quidelines are not ARARs
+ (since only pramlgated regulations can be ARARS), but the U.S. EPA does
consider them ¢o be T80w.

Both sets of requirements are shown below. Since the requirements are set up
with differing units, the most restrictive part for a given gituation would be
used.

US0832420



Confidential

14

Illinois Administrative Code, Sectiom 340, Appendix C{a)
DECCNTAMINATICN GUIDES .

a)

Surface Contaminaticn

Alpha Bnitters
Ramovable

(£ixed)

Guide
15 pCi per 100 o =
33  dpm per 100 o
45 pCl per 100 o =
100 dpm per 100 o
450 pCiper 100 of =
1,000 dgm per 100 orf

2,250 pCi per 100 o
5,000 dpm per 100 ar

0.25 mRem per hour at 1 an

100 pCi per 100 of

S00 pCi per 100 onf
1,000 pCi per 100 arf

5,000 pCl per 100 orf

0.25 mRem per Ihour at 1 an
from surface

average

over any
one surface

reodum
average

over any
one surface

average
over any

one surface

average
one surface

meximm

US0832421
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] U.S. Nuclear Regulatoxy Cammission, Regulatory Guide 1.86, Table 1

TRABLE 1
AQCEPTARLE SURFACE CONTAMINATION LEVELS

HLTR AVERAGE MMM REMGVABLE ™
U-nat, U-235, U-238, 5,000 dpm 15,000 dom o 1,000 cpm &
and associated decay per 100 o per 100 ar per 160 or
products :
Trarsuranics, Ra-226, 100 dpm 300 dgm 20 dpm
Ra-228, Th-230, Th-228 per 100 onf per 100 of per 100 crr
fa-231, Ac-227, I-125,
I-129
Th-nat, Th-232, Sr-90, 1000 dpm 3000 dpm 200 dgm
Ra-223, Ra-224, U-232, per 100 o per 100 o per 100 ov
I-126, I-131, I-133
Seta-gamm emnitters $000 dpm 8-y 15,000 dpn 8-y 1000 dpm 8-y
(nuclides with decay per 100 on? per 100 orf per 100 ar
modes ocher than alpha
enission or spontanecus

* there surface contamination by both alpha- and beca-gamma-emitting mclides
exists, the limits established for alpha- and beta-gamm-emitting muclides
should apply independently.
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Criteria Not Chosen for Discovery, Characterizatiom or Verification

Ciscussed below are other parameters and their dssociated regulatiors amd
standards chat were reviewed by U.S. EPA to detemine whether they wers ARARS
and should be used as discovery, characterization and/or verification
criteria. None of these standards is applicable to the raroval action ard, as
explained below, none is relevant and appropriate.

e Qutdoor Radon Concentrationg

Outdoor radon (radon-222) and thoron (radon-220) are regulated in
Section 332.170(b) of the Illinois Administrative Code:

"During the operating life and facility decammissioning, the
carbined concentration of radon and thoron at the boundary of the
licensed site, measured at a height of one meter fram the surface,
averaged anmially, shall not exceed three picocuries per liter
above the background concentration at the licensed site.” '

Even though an its temms the regulation applies only to a licensed
facility, the intent of the regulation is to control radm and thoron in
off-gite areas, since the point of cawliance is at the boaundary of the
licensed site. Therefore, the U.S. EPA considers the regulation to be
relevant to the Residential Areas.

However, there are practical reasans why measurements for radon and
thoron cutdoors will not aid in the identification of contaminated
properties not otherwise identified by cutdoor gamma exposure rate
surveys and ocutdoor 80il concentration samples. These reasons are as
follows: (1) Reliable radon and thoron measurements are not immediate,
but can take days or weeks to measure good averages. Garma surveys, on
the other hand, can provide instantanecus measurements; (2) Unless the
enissions are extramely large, radmm and thoron emitted fram the ground
surface will rapidly mix the cpen air, making them indistinguishable
fram naturally ocourring radon and thoran. large radon and thoron
emissions would be associated with large contaminant deposits easily
idmtiﬁablehyms\nveymu;l;mcs; {3) Bzaweradmam thoron
are gases that can be transported by the wind, it wauld be much harder
to pinpoint the emission site.

Therefore, for the reasans stated above, ocutdoor radm concentrations

(radon and thoron), though relevant, are not appropriate to these
circumstances and will not be cne of the criteria for this respanse

action.

¢  Radon Release Rates from Soil

The emission of radon (radm-222) and thoron (radon-220) from soils is
regulated in Section 332.170(c) of the Illinnis Administrative Code,

~ vwhich states:
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“The disposal area shall be cdesigned so that after reclamaticn ard
stabilization, the anrual tocal radcn release rate through the
cover fram the byproduct material shall not exceed Cwo piczciries
per square reter per secard.”

This regulacion only applies to the dispcsal area at a licensed
facilivy, but the intent of the regulation is to ocontrol the tota® radon
enission to the envirament and to precect the general populacion.

However, Sectiom 332.240(a) of the Illinois Administrative Code states:

"Monitoring for total radon after installation of an appropriately
designed cover is not required. Total radon emissions from cover
material shall be estimated as part of developing a closure plan.*

Since it appears that the State never intended that actual measurements
be mede to show compliance with the regulation, the U.S. EPA does noc
consider this regulation to be relevant and appropriate for use at the
Residential Areas. In addition, there are other, practical reasors why
measurerents of radm and thoron emissions fram soil would not be an
appropriate indicator of contaminants. Ar the Residential Areas, thoron v
is the dominant radm isotope of concern. If thoron is produced at a
depth of more than a few inches below the ground surface, it will
radicactively decay to a s0lid elament and cease moving through the soil
before the suxface. Soil ssorpling. on the other hand, will
find contaminants at much greater depth, as would gamm exposure rate
measurerents which penetrate soil depchs on the order of several feet.

Consequently, measurements for radon and thoron emission rates will not
be conducted during this response action.
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camitted dose equivalent in excess of 75 millirem (0.75 mSv) to
the thyroid, and 25 millirem (0.25 mSv) to any other organ of any

marber of the public.”
* mSv designates milliSieverts, a dose unit equal to 100 millirem,

Neither of the above regulations is applicable to the Residential Areas,
but the U.S. EPA considers both to be relevant.

Even though the dose requirements of 40 CFR 192.41(d) ard Secticn
332.170(a) of the Illinois Administrative Code are relevant to the
Residential Areas, there are practical reasans why performing dose
assessment calculations will not aid in-the identification of
contaminated properties not otherwise detected Ly the other discovery
criteria. An operational assumption for this response action is that
where site parameters such as indoor or cutdoor gamma exposure rate,
autdoor soil concentrations, or indoor radon and thoron are elevated,
dose is elevated proportionally. Therefore, having specific dose
calculations is not appropriate as it will not provide useful
information not already provided by other parameters. Consequently, no
separate dose assessment calculaticons will be required for this response
action.
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